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ABSTRACT

Accurate diagnosis and management of knee pain with or without mechanical symptoms challenges the 
physical therapist’s clinical reasoning skills. Meniscal cysts are one relatively rare disorder of the knee that 
can cause both pain and mechanical symptoms and are frequently associated with a meniscal tear. In 
patients with suspected meniscal cysts, systematic differential diagnosis and sound clinical reasoning 
encourages appropriate integration of the clinical examination with diagnostic imaging. These case reports 
describe two different presentations of lateral parameniscal cysts where integration of the clinical exami-
nation with appropriate imaging allowed the physical therapist to provide a timely and appropriate inter-
vention. In both cases, the diagnostic process is described along with the subsequent interventions that 
lead to positive outcomes.

Level of Evidence: 5 (Case Report)
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INTRODUCTION
Meniscal cysts were first reported in the literature in 
1883 and the first detailed description was recorded 
in 1904.1 They are relatively rare with reported 
incidence ranging from 1-8% in both histologic and 
magnetic resonance imaging (MRI) studies.2–4 Cysts 
have been reported most frequently in 20-30 year 
old males.1 They may represent a degenerative pro-
cess or trauma;1 approximately 50% are reportedly 
due to trauma.5 The most common current theory 
of cyst development is they result from extrusion of 
synovial fluid through an adjacent meniscal tear.3,6

Until recently, clinicians believed cysts of the lat-
eral meniscus were more common than cysts of the 
medial meniscus. Authors of recent studies utilizing 
advanced imaging techniques and arthroscopic visu-
alization estimate that 59-66% of cysts occur medi-
ally, while 34-41% occur laterally.2–4 Medial meniscal 
tears are reported more frequently than lateral menis-
cal tears,7 although isolated lateral meniscus tears in 
high-level athletes may be more common.8

The physical characteristics of meniscal cysts are 
varied. They may present as parameniscal cysts, 
which are typified on MRI by a loculated fluid-inten-
sity lesion with a clear connection to the adjacent 
meniscus.2 They may also appear as intrameniscal 
cysts, which are defined as abnormally increased 
signal within an enlarged meniscus.2 Reports of 
cysts associated with a palpable mass are also var-
ied. Medial and lateral cysts were palpable on physi-
cal examination in 16% of a cohort including over 
2,500 MRI reports.3 Parameniscal cysts of the lateral 
meniscus are more commonly palpable with 20-60% 

of lateral cysts being detectable, while only 6% of 
medial cysts are palpable.3,4 Sizes may range from 
0.1–8.0 cm, with an average size of 1–2 cm.2,3

The majority of meniscal cysts are associated with 
underlying meniscal tears. Meniscal tears have been 
reported in association with meniscal cysts in 50-100% 
of cases.2–4,9,10 The presence of a meniscal tear on MRI 
is defined as distinct high signal extending to an articu-
lar surface of the meniscus.3 MRI often shows a simple 
horizontal cleavage tear or a complex meniscal tear 
with a horizontal component that directly communi-
cates with the adjacent cyst.3 Frequently, meniscal cysts 
are asymptomatic and are found incidentally on MRI 
performed to assess for other intra-articular pathology 
such as internal derangement or chondral abnormal-
ity.2 Because 40-50% of meniscal cysts are associated 
with an articular surface meniscal tear, the absence of 
this finding does not rule out the possibility of a cyst.2,3

Accurate diagnosis and management of a patient 
with a suspected meniscal cyst may challenge the 
physical therapist’s clinical reasoning skills. Differ-
ential diagnoses of a palpable or visible mass at the 
lateral knee and a mechanical block to motion are 
listed in Table 1. By utilizing the patient’s history, 
clinical examination findings, diagnostic imaging 
results, and response to intervention to test diagnos-
tic hypotheses, physical therapists make accurate 
diagnoses to facilitate optimal patient management. 
The authors present two case reports of patients with 
differing presentations of lateral parameniscal cysts 
and describe the aspects of patient management 
that facilitated a correct diagnosis and determined 
the most appropriate course of care.

Table 1. Differential diagnosis of a patient with either a palpable mass at the 
lateral knee or a mechanical block to motion.1,11 
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CLINICAL PRESENTATION
Patient #1. The patient was a 19 year-old male United 
States Military Academy Cadet who self-referred to 
physical therapy with a chief complaint of right knee 
pain and stiffness following a hyper-flexion injury 
during a wrestling match the day prior. The patient 
reported severe pain, rated eight out of ten on a 
numerical pain rating scale (NPRS), localized to the lat-
eral joint line of the knee. The patient reported swell-
ing and locking of the knee, but denied giving way or 
feeling of instability. While he denied any prior knee 
injuries, he stated that over the past three months he 
experienced intermittent stiffness and a catching sen-
sation in the knee. The patient denied any neurologi-
cal symptoms and hip or lumbar spine pain.

Patient #2. The patient was a 35 year-old female United 
States Navy Corpsman referred to physical therapy 
by her primary care physician with a diagnosis of 
patellofemoral pain syndrome. At the time of the ini-
tial evaluation, she was an instructor whose physical 
fitness activities included running three to four days 
per week with a total weekly mileage of 12-15 miles. 
No radiographs or advanced imaging were performed 
previously. She presented to physical therapy with an 
insidious onset of right lateral knee pain over the past 
3 months, which she described as an intermittent, 
sharp, pain associated with swelling. A secondary 
complaint was intermittent burning and tingling in 
the anterolateral leg. The patient felt that the leg and 
knee symptoms were related to each other because 
the leg symptoms were present only when her knee 
symptoms were worst. On a NPRS, both symptoms 
ranged from zero to seven out of ten. While running 
caused knee pain, it would resolve after a quarter to 
a half-mile distance. Symptoms increased with pro-
longed sitting with the knee flexed and ascending 
or descending stairs and lessened when sitting with 
the knee extended. The patient did report pain that 
was intermittently worse at night, with difficulty fall-
ing back asleep. She denied a specific injury, major 
change in training surface or level, feeling of instabil-
ity, or locking. She also denied a previous history of 
knee pain or injury and hip or lumbar spine pain.

CLINICAL EXAMINATION
Patient #1. Physical examination consisted of a thor-
ough neuromusculoskeletal evaluation of the knee. 
The patient was a fit, athletic male without visible 

deformity or muscle atrophy. There was moderate 
effusion of the right knee. Active range of motion dem-
onstrated extension to neutral (lacked 10 degrees from 
the uninvolved) and flexion to 110 degrees (lacked 20 
degrees from the uninvolved). Passive extension of 
the knee produced sharp lateral knee pain with a 
spongy end-feel with moderate end range overpres-
sure. Passive flexion of the knee produced both lateral 
knee pain with moderate end range overpressure. 
There was tenderness to palpation at the lateral joint 
line, a positive McMurray’s test laterally, and posi-
tive Apley’s compression test laterally. Ligamentous 
stress tests of the knee demonstrated a stable knee 
joint. Manual muscle testing of the knee extensors 
and flexors was deferred due to pain. A neurological 
screening did not reveal any sensory deficits.

Patient #2. The physical examination was a thorough 
evaluation of the knee, followed by the hip, lumbar 
spine, foot, and ankle that progressed in breadth and 
depth over the course of three patient visits. The 
patient was a fit, athletic female without any visible 
muscle atrophy of the lower extremities. There was 
an approximately 1-2 cm local mass at the antero-
lateral joint line of the right knee. Active range of 
motion demonstrated extension to neutral (lacked 
5 degrees from the uninvolved) and flexion to 120 
degrees (lacked 10 degrees from the uninvolved). 
Passive extension of the knee produced lateral knee 
symptoms with firm end feel upon overpressure. Pas-
sive flexion of the knee produced both lateral knee 
and anterolateral leg symptoms with firm, end range 
overpressure. Passive posterior to anterior movement 
of the proximal tibiofibular joint produced lateral 
knee pain with firm, end range overpressure. There 
was tenderness to palpation with a palpable mass at 
the lateral joint line and a positive McMurray’s test 
laterally. Functional squat was limited to 60 degrees 
of knee flexion due to lateral knee pain. Ligamentous 
stress tests of the knee demonstrated a stable knee 
joint. Manual muscle testing of the lower extrem-
ity revealed no quadriceps or hamstrings weakness 
and 4+/5 hip abduction strength bilaterally. At the 
patellofemoral joint, there was no tenderness to pal-
pation or passive movement findings. The hip joint 
and lower lumbar spine were both cleared with firm 
overpressure to passive movement and palpation. A 
neurological screening did not reveal any motor or 
sensory deficits.
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DIAGNOSIS AND IMAGING
Diagnosis of meniscus tears and cysts typically 
occurs by clinical examination or MRI. There are 
currently no valid clinical examination special tests 
for meniscal cysts. Although joint line fullness cor-
related well with the presence of a meniscal tear, it 
did not correlate well with the presence of a menis-
cal cyst in a recent prospective cohort study.11 

In 1947, Dr. Pisani described a pathognomonic sign 
in his report of 31 cases of meniscal cysts. He stated 
that in all 31 cases, “A hemispherical cystic mass 
disappeared into the knee joint on acute flexion 
and reappeared on extension of the knee, reaching 
its maximum dimensions at a point 25-30 degrees 
short of complete extension.”12 The “Pisani sign” 
was recently examined in 11 consecutive patients 
with lateral knee swelling most prominent at 30-45 
degrees of knee flexion and arthroscopically con-
firmed lateral parameniscal cysts.12,13 In a modifica-
tion of the maneuver, external rotation of the tibia 
caused the lateral mass to become more prominent, 
while internal rotation of the tibia caused the mass 
to completely disappear.13 

Because of the association with parameniscal cysts 
and a presentation with similar mechanical symp-
toms, the clinical examination may include diagnos-
tic tests for meniscal tears. The diagnostic accuracy 
of joint line tenderness and the McMurray’s test to 
detect meniscal tears has recently been reported in 
a meta-analysis.14–16 The Thessaly test is a relatively 
new test which is promising for the detection of 
meniscal injuries.14,17,18 Table 2 shows the diagnostic 
accuracy of individual clinical examination special 

tests and MRI to detect meniscal tears. The accu-
racy of the clinical examination may improve when 
clinical tests are used in combination. If a patient 
presents with a positive McMurray’s test, joint line 
tenderness, pain with extension overpressure, pain 
with flexion overpressure, and a history of mechani-
cal symptoms the positive likelihood ratio (+LR) is 
11.0; with four positive tests of the five previously 
listed the +LR is reduced to 4.3.19 Careful evaluation 
by an experienced examiner may identify meniscal 
lesions with equal or superior accuracy as MRI.20,21

Patients with lateral parameniscal cysts may also pres-
ent with signs and symptoms of fibular (peroneal) 
nerve compression. Patient #2 reported symptoms 
along the anterolateral leg related her lateral knee 
pain. Fibular (peroneal) nerve palsy with associated 
foot drop was previously reported in a 26 year-old 
patient with a mass at the lateral knee and subsequent 
diagnosis of an oblique tear of the lateral meniscus 
with a multi-loculated cyst extending from the ante-
rior lateral meniscus.22 Two cases of lateral meniscal 
cysts that were not palpable and caused fibular (pero-
neal) nerve symptoms that resolved with surgical 
intervention were reported as early as 1967.23 

Radiographs remain the first-line imaging modality 
in acute trauma to the knee and atraumatic knee dis-
orders.24,25 In both cases reported here, the physical 
therapists possessed advanced clinical privileges that 
included the ability to order imaging. Each physical 
therapist ordered radiographs at completion of the initial 
evaluation. The choice of views for the acute traumatic 
injury of Patient #1 were anterior-posterior (weight-
bearing), lateral, sunrise, and tunnel views. The choice 

Table 2. Diagnostic test properties for the clinical examination and MRI in 
the diagnosis of meniscal tears. Abbreviations: Sn, sensitivity; Sp, specifi city; 
+LR, positive likelihood ratio; -LR, negative likelihood ratio; MRI, magnetic 
resonance imaging. 
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of views for the atraumatic chronic knee pain of Patient 
#2 were anterior-posterior, lateral, and sunrise views. 
Normal radiographs in both cases excluded a soft tissue 
calcification or a bone lesion (Figure 1 & Figure 2). 

MRI is the imaging modality of choice for the diag-
nosis of soft tissue injuries, such as meniscus tears 
and cysts.24,25 MRI is indicated in cases where initial 
radiographs are nondiagnostic and there is suspicion 
of internal derangement, or when the patient has per-
sistent knee pain and normal radiographs.24,25 Based 
on a suspicion of meniscus pathology with a block to 
motion, a MRI exam was ordered acutely for Patient 

#1 which is consistent with American College of Radi-
ology Appropriateness Criteria for imaging acute knee 
trauma.24 Images showed a complex lateral meniscus 
tear, including a large radial tear, involving the anterior 
horn and body and a large parameniscal cyst located 
anteromedial to the periphery of the lateral meniscus, 
measuring approximately 2.1 x 0.6 x 0.6 cm in diam-
eter (Figure 3 & Figure 4). From the sagittal image in 
Figure 4, one can appreciate how a cyst in the anterior 
portion of the tibiofemoral joint could cause a block to 
extension movement of the knee. Additional findings 

Figure 3. A coronal slice T2-weighted MR image shows a 
large anterolateral parameniscal cyst, demonstrated by the 
discrete, well-defi ned hyperintense signal adjacent to the 
meniscus.

Figure 4. A sagittal slice T2-weighted MR image shows the 
parameniscal cyst as it resides in the anterior portion of the 
lateral meniscus, demonstrated by the discrete, well-defi ned 
hyperintense signal adjacent to the meniscus.

Figure 1. A conventional anterior-posterior radiograph of 
the knee of patient #1 does not reveal an anatomic basis for 
the patient’s signs and symptoms.

Figure 2. A conventional anterior-posterior radiograph of 
the knee of patient #2 does not reveal an anatomic basis for 
the patient’s signs and symptoms.
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included a mild patellar tendinosis and mild prepa-
tellar bursitis. After the third visit for Patient #2, the 
physical therapist ordered a MRI exam of the right 
knee which showed a horizontal-oblique tear of the 
anterior horn and body of the lateral meniscus and a 
lobulated parameniscal cyst along the lateral joint line 
measuring 2.0 x 0.7 x 2.6 cm (Figure 5 & Figure 6). 
On the sagittal image in Figure 5, the tear does appear 
to extend to the articular surface. Additional findings 
included an area of chondral loss and fissuring over 
the weight-bearing posterolateral tibial plateau and 
patellofemoral chondral degeneration.

INTERVENTIONS
Patient #1 was referred to an orthopedic surgeon based 
on the clinical examination and the results of the MRI. 
Surgical intervention occurred within one week and 
consisted of an arthroscopic cyst decompression with 
a partial lateral menisectomy. Excision of approxi-
mately 15% of the lateral meniscus was required to 
debride that structure back to a stable rim. Post-opera-
tive rehabilitation commenced 24 hours following 
surgery and followed a post-operative protocol typical 
for an arthroscopic partial menisectomy. During the 
subsequent eight weeks, the patient progressed from 
muscle activation and range of motion exercises to 

weight bearing functional exercises focused on improv-
ing the strength and endurance of the quadriceps, 
hamstring, and gluteals. A stationary bike was utilized 
initially to maintain cardiovascular conditioning until 
the patient began a run progression program.

Meniscal cysts are most frequently treated surgically 
by arthroscopic menisectomy and either a percuta-
neous or arthroscopic cystectomy.1,5,9,10 Previously, a 
total menisectomy with removal of the cyst was per-
formed; currently, partial menisectomy is favored to 
preserve the weight-bearing function of the menis-
cus.1 The combination of arthroscopic partial meni-
sectomy with cystectomy yields excellent or good 
results in over 80% of patients; excellent outcome is 
defined as asymptomatic with no recurrence of the 
cyst and good outcome is defined as mild symptoms 
with no recurrence of the cyst.9,10,26

Cysts may also be treated invasively with a large-bore 
needle aspiration1 with or without a corticosteroid 
injection. A recent case report described a meniscal 
cyst that recurred after one year after arthroscopic 
debridement that was treated with ultrasound guided 
needle aspiration followed immediately by cortico-
steroid injection.27 At one year following this inter-
vention, the patient reported mild improvement and 
desired no further intervention.27

Figure 5. A coronal slice T2-weighted MR image shows a 
very large anterolateral parameniscal cyst, demonstrated by 
the discrete, well-defi ned hyperintense signal adjacent to the 
meniscus, in addition to a horizontal-oblique lateral meniscus 
tear, demonstrated by the linear hyperintense signal within 
the lateral meniscus that extends to the articular surface.

Figure 6. A sagittal slice T2-weighted MR image shows the 
lateral meniscus tear, demonstrated by the linear hyperintense 
signal within the lateral meniscus, in addition to an area of 
chondral loss and fi ssuring over the weight-bearing postero-
lateral tibial plateau, demonstrated by the area of hyperintense 
signal within the articular surface of the tibial plateau.
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Patient #2 was treated once per week for four weeks 
consisting of impairment-based manual physical ther-
apy and reinforcing range of motion and strengthening 
exercises while imaging was ordered and interpreted. 
The impairment-based approach was a complex 
patient-centered process that utilized clinical reason-
ing and careful decision making to tailor the exami-
nation and treatment to the patient. Manual physical 
therapy was progressed in both the grade of movement 
and duration of treatment from the tibiofemoral joint 
to the proximal tibiofibular joint and patellofemoral 
joint based on the results of the clinical examination. 
The home exercise program consisted of strengthen-
ing (gluteals, quadriceps, hamstrings) and range of 
motion exercises to reinforce manual techniques. In 
this patient, a proximal tibiofibular joint posterior to 
anterior glide treatment technique28 had the largest 
effect within-session, suggesting that this joint was 
contributing to some aspect of the patient’s disorder. 
This technique was progressed in both grade of move-
ment and duration with grade five thrust manipula-
tions performed at the final treatment session. 

While physical therapy interventions will not struc-
turally change a patient’s meniscal tear or cyst, the 
presence of pathology does not preclude initiation 
of physical therapy treatment, focused on specific 
impairments to movement, to restore function and 
potentially avoid a more invasive intervention associ-
ated with increased risk. Orthopaedic manual physical 
therapy utilizes a tailored examination and treatment 
approach which has been shown to be effective in 
reducing pain and improving function in a variety of 
musculoskeletal conditions.29–34 While manual physi-
cal therapy is one treatment approach in a patient with 
movement dysfunction, exercise programs may also 
produce positive changes in pain and function. The 
physical therapist should tailor exercise programs to 
the individual patient for maximal effectiveness.35 In 
patients with knee osteoarthritis, non-tailored exercise 
programs produce small changes while more compre-
hensive, but not personally tailored, exercise programs 
that address typical impairments to strength and move-
ment may have small to moderate effects.35,36

OUTCOMES
The Global Rating of Change (GRC) score, Single 
Assessment Numeric Evaluation (SANE) score and 
the Lysholm Knee Scoring Scale captured changes in 

self-reported function. The GRC is a valid and useful 
method for assessing the overall change in the quality 
of life of a person.37  The SANE score is determined 
by the patient’s response to the following question: 
“On a scale from zero to 100, how would you rate 
your knee today (100 being normal?)” . The SANE 
correlates well with measured Lysholm Knee Scor-
ing Scale scores in patients with anterior cruciate lig-
ament reconstruction.38 The Lysholm Knee Scoring 
Scale was developed to evaluate outcomes of knee 
ligament surgery, but is now utilized in a variety of 
knee conditions.39 It is an eight-item questionnaire 
with scores ranging from zero to 100; a score of 100 
indicates no symptoms or disability. The Lysholm 
Knee Scoring Scale is reliable and valid in various 
knee disorders.39 The NPRS captured changes in self-
reported pain. The scale is an 11 point (0, no pain to 
10, worst possible pain) scale that measures a sub-
ject’s subjective report of pain and is a valid and reli-
able measure of pain.40,41

After eight weeks of post-operative rehabilitation, 
Patient #1 reported a GRC score of 6 (a great deal bet-
ter), a SANE score of 75% and reported that his worst 
overall pain was 2/10 on a NPRS. Range of motion of 
the knee was slightly reduced in both flexion and 
extension, but not painful to moderate overpressure. 
The patient was able to complete a six-week sum-
mer training program consisting of high intensity 
activity that included running, jumping, climbing, 
lateral movements, and obstacle courses. 

After four weeks of treatment, Patient #2 reported 
a GRC score of 4 (moderately better). Her Lysholm 
Knee Scoring Scale score was 12 compared to 36 at 
the initial evaluation. She reported that her worst 
overall pain had improved from seven to two out 
of ten on a NPRS. Despite the presence of a menis-
cal tear and parameniscal cyst, she was able to jog 
three miles without increased pain or swelling and 
was able to complete all military duties without any 
limitations. Examination of the knee did not reveal 
any limitations to movement with firm end-range 
overpressure to the tibiofemoral, patellofemoral, or 
proximal tibiofibular joints. There was still a positive 
McMurray’s test laterally and a visible/palpable mass 
at the lateral knee, reduced in size from the initial 
evaluation. At an evaluation for another musculosk-
eletal complaint 12 weeks from her initial evaluation 
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for her knee, this patient continued to be able to run 
and perform military duties without limitations.

RECOMMENDATIONS
These case reports highlight the evaluation and 
treatment of two patients with different presenta-
tions of lateral parameniscal cysts. Meniscal cysts 
are relatively rare, but may be present in patients 
with complaints of knee pain. The majority of cysts 
are associated with meniscal tears and are often 
identified incidentally during MRI examination for 
a suspected internal derangement.1–3 

Accurate diagnosis facilitates timely and appropriate 
intervention. In patients with a traumatic injury and 
mechanical block to knee motion, the differential 
diagnosis should include the presence of a meniscal 
cyst in addition to a bucket-handle meniscus tear, 
osteochondral defect, other loose body, or fracture. 
In patients with a visible or palpable mass at the joint 
line, a parameniscal cyst should also be included in 
the differential diagnosis. 

Radiographs remain the initial imaging choice in 
both traumatic and atraumatic knee pain. If patient 
presents with a mechanical block to motion, early 
MRI may be considered if plain radiographs are nor-
mal. Otherwise, MRI evaluation without contrast 
may supplement the clinical examination if the 
patient fails to make progress with rehabilitation and 
initial radiographs were normal.

Surgical intervention is likely necessary if there is a 
block to mechanical motion, as occurred in Patient 
#1. Cyst decompression and treatment of the menis-
cal tear prevents joint contracture. In cases without 
a mechanical block, the treatment approach should 
focus on restoring normal joint function, including 
strength, endurance, active range of motion, and 
passive physiologic and accessory movements. If a 
patient fails to improve with an appropriate period 
of rehabilitation, the physical therapist may consider 
referral to an orthopaedic surgeon.

REFERENCES
 1. Lantz B, Singer KM. Meniscal cysts. Clin Sports Med. 

1990;9(3):707–725.

 2. Anderson JJ, Connor GF, Helms CA. New 
observations on meniscal cysts. Skeletal Radiol. 
2010;39(12):1187–1191.

 3. Campbell SE, Sanders TG, Morrison WB. MR imaging 
of meniscal cysts: incidence, location, and clinical 

signifi cance. AJR Am J Roentgenol. 2001;177(2):409–
413.

 4. De Smet AA, Graf BK, del Rio AM. Association of 
parameniscal cysts with underlying meniscal tears 
as identifi ed on MRI and arthroscopy. AJR Am J 
Roentgenol. 2011;196(2):W180–186.

 5. Ryu RK, Ting AJ. Arthroscopic treatment of 
meniscal cysts. Arthroscopy. 1993;9(5):591–595.

 6. Burk DL Jr, Dalinka MK, Kanal E, et al. Meniscal and 
ganglion cysts of the knee: MR evaluation. AJR 
Am J Roentgenol. 1988;150(2):331–336.

 7. Poulsen MR, Johnson DL. Meniscal injuries in the 
young, athletically active patient. Phys Sportsmed. 
2011;39(1):123–130.

 8. Yeh PC, Starkey C, Lombardo S, Vitti G, Kharrazi FD. 
Epidemiology of isolated meniscal injury and its effect 
on performance in athletes from the National Basketball 
Association. Am J Sports Med. 2012;40(3):589–594.

 9. Glasgow MM, Allen PW, Blakeway C. Arthroscopic 
treatment of cysts of the lateral meniscus. J Bone 
Joint Surg Br. 1993;75(2):299–302.

10. Reagan WD, McConkey JP, Loomer RL, Davidson 
RG. Cysts of the lateral meniscus: arthroscopy 
versus arthroscopy plus open cystectomy. 
Arthroscopy. 1989;5(4):274–281.

11. Couture J-F, Al-Juhani W, Forsythe ME, et al. Joint 
line fullness and meniscal pathology. Sports Health. 
2012;4(1):47–50.

12. Pisani AJ. Pathognomonic sign for cyst of the knee 
cartilage. Arch Surg. 1947;54(2):188–190.

13. Pinar H, Boya H, Satoglu IS, Oztekin HH. A 
contribution to Pisani’s sign for diagnosing lateral 
meniscal cysts: a technical report. Knee Surg Sports 
Traumatol Arthrosc. 2009;17(4):402–404.

14. Cleland JA, Koppenhaver S. Netter’s Orthopaedic 
Clinical Examination: An Evidence-Based Approach. 
2nd ed. Saunders; 2010.

15. Hegedus EJ, Cook C, Hasselblad V, Goode A, 
McCrory DC. Physical examination tests for 
assessing a torn meniscus in the knee: a systematic 
review with meta-analysis. J Orthop Sports Phys Ther. 
2007;37(9):541–550.

16. Meserve BB, Cleland JA, Boucher TR. A meta-
analysis examining clinical test utilities for assessing 
meniscal injury. Clin Rehabil. 2008;22(2):143–161.

17. Karachalios T, Hantes M, Zibis AH, et al. Diagnostic 
accuracy of a new clinical test (the Thessaly test) for 
early detection of meniscal tears. J Bone Joint Surg 
Am. 2005;87(5):955–962.

18. Harrison BK, Abell BE, Gibson TW. The Thessaly 
test for detection of meniscal tears: validation of a 
new physical examination technique for primary 
care medicine. Clin J Sport Med. 2009;19(1):9–12.



The International Journal of Sports Physical Therapy | Volume 8, Number 3 | June 2013 | Page 348

19. Lowry CD, Cleland JA, Dyke K. Management of 
patients with patellofemoral pain syndrome using a 
multimodal approach: a case series. J Orthop Sports 
Phys Ther. 2008;38(11):691–702.

20. Ryzewicz M, Peterson B, Siparsky PN, Bartz RL. The 
diagnosis of meniscus tears: the role of MRI and 
clinical examination. Clin. Orthop. Relat. Res. 
2007;455:123–133.

21. Thomas S, Pullagura M, Robinson E, Cohen A, 
Banaszkiewicz P. The value of magnetic resonance 
imaging in our current management of ACL and 
meniscal injuries. Knee Surg Sports Traumatol 
Arthrosc. 2007;15(5):533–536.

22. Jowett AJL, Johnston JFA, Gaillard F, Anderson SE. 
Lateral meniscal cyst causing common peroneal 
palsy. Skeletal Radiol. 2008;37(4):351–355.

23. Coker TP, Kent M. Peroneal-nerve irritation 
associated with cystic lateral meniscus of the knee. 
A report of two cases. J Bone Joint Surg Am. 
1967;49(2):362–364.

24. American College of Radiology. ACR 
Appropriateness Criteria®: Acute Trauma to the 
Knee. Available at: http://www.acr.org/~/media/
ACR/Documents/AppCriteria/Diagnostic/
AcuteTraumaKnee.pdf. Accessed March 31, 2013.

25. American College of Radiology. ACR Appropriateness 
Criteria®: Non-traumatic Knee Pain. Available at: 
http://www.acr.org/~/media/ACR/Documents/
AppCriteria/Diagnostic/NontraumaticKneePain.pdf. 
Accessed March 31, 2013.

26. Tudisco C, Meo A, Blasucci C, Ippolito E. 
Arthroscopic treatment of lateral meniscal cysts 
using an outside-in technique. Am J Sports Med. 
2000;28(5):683–686.

27. Chang A. Imaging-guided treatment of meniscal 
cysts. HSS J. 2009;5(1):58–60.

28. Hengeveld E, Banks K. Maitland’s Peripheral 
Manipulation. 4th ed. Butterworth-Heinemann; 2005.

29. Bang MD, Deyle GD. Comparison of supervised 
exercise with and without manual physical therapy 
for patients with shoulder impingement syndrome.
J Orthop Sports Phys Ther. 2000;30(3):126–137.

30. Deyle GD, Henderson NE, Matekel RL, et al. 
Effectiveness of manual physical therapy and exercise 
in osteoarthritis of the knee. A randomized, controlled 
trial. Ann. Intern. Med. 2000;132(3):173–181.

31. Deyle GD, Allison SC, Matekel RL, et al. Physical 
therapy treatment effectiveness for osteoarthritis of 
the knee: a randomized comparison of supervised 
clinical exercise and manual therapy procedures 
versus a home exercise program. Phys Ther. 
2005;85(12):1301–1317.

32. Walker MJ, Boyles RE, Young BA, et al. The 
effectiveness of manual physical therapy and exercise 
for mechanical neck pain: a randomized clinical trial. 
Spine (Phila Pa 1976). 2008;33(22):2371–8.

33. Cleland JA, Abbott JH, Kidd MO, et al. Manual 
physical therapy and exercise versus electrophysical 
agents and exercise in the management of plantar 
heel pain: a multicenter randomized clinical trial. 
J Orthop Sports Phys Ther. 2009;39(8):573–585.

34. Whitman JM, Flynn TW, Childs JD, et al. A 
comparison between two physical therapy treatment 
programs for patients with lumbar spinal stenosis: 
a randomized clinical trial. Spine. 2006;31(22):
2541–2549.

35. Deyle GD, Gill NW. Well-tolerated strategies for 
managing knee osteoarthritis: a manual physical 
therapist approach to activity, exercise, and advice. 
Phys Sportsmed. 2012;40(3):12–25.

36. Jansen MJ, Viechtbauer W, Lenssen AF, Hendriks 
EJM, de Bie RA. Strength training alone, exercise 
therapy alone, and exercise therapy with passive 
manual mobilisation each reduce pain and disability 
in people with knee osteoarthritis: a systematic 
review. J Physiother. 2011;57(1):11–20.

37. Juniper EF, Guyatt GH, Willan A, Griffi th LE. 
Determining a minimal important change in a 
disease-specifi c Quality of Life Questionnaire. J Clin 
Epidemiol. 1994;47(1):81–87.

38. Williams GN, Taylor DC, Gangel TJ, Uhorchak JM, 
Arciero RA. Comparison of the single assessment 
numeric evaluation method and the Lysholm score. 
Clin. Orthop. Relat. Res. 2000;(373):184–192.

39. Collins NJ, Misra D, Felson DT, Crossley KM, Roos 
EM. Measures of knee function: International Knee 
Documentation Committee (IKDC) Subjective Knee 
Evaluation Form, Knee Injury and Osteoarthritis 
Outcome Score (KOOS), Knee Injury and 
Osteoarthritis Outcome Score Physical Function 
Short Form (KOOS-PS), Knee Outcome Survey 
Activities of Daily Living Scale (KOS-ADL), Lysholm 
Knee Scoring Scale, Oxford Knee Score (OKS), 
Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC), Activity Rating Scale 
(ARS), and Tegner Activity Score (TAS). Arthritis 
Care Res (Hoboken). 2011;63 Suppl 11:S208–228.

40. Price DD, Bush FM, Long S. A comparison of pain 
measurement characteristics of mechanical visual 
analogue and simple numerical rating scales. Pain. 
1994;56:217–226.

41. Price DD, McGrath PA, Rafi i A, Buckingham B. The 
validation of visual analogue scales as ratio scale 
measures for chronic and experimental pain. Pain. 
1983;17:45–56.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [657.000 855.000]
>> setpagedevice


